Characterization of antimicrobial resistance in Salmonella enterica serotype Heidelberg isolated from food animals.
Fifty-eight Salmonella enterica serovar Heidelberg isolates isolated from food animals were tested for antimicrobial susceptibilities and further characterized for select antimicrobial resistance genes, plasmid carriage, class 1 integrons, and genetic relatedness using pulsed-field gel electrophoresis (PFGE). Seventy-two percent of isolates displayed resistance to at least one of the antimicrobial agents tested, while 24% exhibited resistance to eight or more antimicrobial agents. Resistance was most commonly observed to tetracycline (71%), streptomycin (62%), and kanamycin (52%). Isolates obtained from cattle and swine displayed the highest rates of resistance while isolates from chickens more often displayed susceptibility to the tested antimicrobials. When resistance was detected, a corresponding resistance gene was detected in 97.3% of the isolates. Thirteen percent of the isolates contained class 1 integrons containing at least one resistance gene, most often either the aadA or dhfrA genes, which are often associated with resistance to streptomycin and trimethoprim, respectively. Twenty isolates contained plasmids estimated to be at least 75 kb in size, 17 of which exhibited resistance to five or more antimicrobial agents. Thirty PFGE patterns were generated among the 58 isolates tested using XbaI, indicating extensive heterogeneity among this serotype across different animal origins. Results confirm the presence of multidrug-resistance (MDR) phenotypes among food animal isolates of serovar Heidelberg, especially those obtained from mammalian species. The observed MDR was typically associated with the presence of large plasmids.